Ammonium ion as a possible regulator of the commencement of rRNA synthesis in Xenopus laevis embryogenesis.
Recently, we have shown that ammonium salts and amines at an external concentration of 3 mM selectively inhibit rRNA synthesis in Xenopus disaggregated neurula cells. We studied here the change in the amount of ammonia within the embryo and its inhibitory action on the commencement of rRNA synthesis which normally occurs at the blastula stage of development. Ammonia exists at ca. 50 ng/egg (or ca. 3.0 mM at an intra-egg concentration) in the unfertilized egg. This level was maintained during cleavage and then sharply decreased during the blastula stage to the level of ca. 20 ng/embryo (or 1.2 mM) in postblastular stages. Ammonia was extracted from cleavage embryos in a form of ammonium chloride and confirmed to selectively inhibit rRNA synthesis in neurula cells. With authentic ammonium chloride, ammonia was found to be promptly incorporated into cells and to inhibit rRNA synthesis within 1 hr after treatment. In blastula cells, ammonium salts reversibly inhibited the commencement of the synthesis of rRNA, but not hnRNA, 5 S RNA and U1, U2, and U5 snRNAs. The inhibition was at the step of transcription of 40 S pre-rRNA but not the processing or degradation of the processed rRNA. Ammonium salts did not inhibit DNA synthesis, protein synthesis, cell division, and cellular reaggregation. These observations suggest that ammonium ion may be involved in the regulation of the commencement of rRNA synthesis in Xenopus embryogenesis, although it is not yet clear if the ammonium ion exerts its effect directly upon the rDNA transcription system.